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Vascular lesions associated with neurofibromatosis type 1 (NF1) are rare but can lead to catastrophic complications if
disrupted. Ruptured aneurysms in NF1 patients are difficult to treat surgically because of vascular wall fragility. We
describe a female NF1 patient with a ruptured aneurysm of her brachial artery. This is the first published case of successful
reconstruction of a ruptured brachial aneurysm associated with NF1, using a saphenous vein graft. ( J Vasc Surg 2010;
51:1010-3.)Neurofibromatosis type 1 (NF 1) is an uncommon
disorder first described by Von Recklinghausen in
1882.1 It is a hereditary autosomal dominant disease
affecting one in 3000 individuals.2 There are two genet-
ically distinct subtypes characterized by multiple cutane-
ous lesions and tumors of the peripheral and central
nervous systems. NF1, also known as von Recklinghaus-
en’s disease, is characterized by benign neurofibromas,
café au lait spots, and iris hamartomas.3 Neurofibroma-
tosis type 2 (NF2) is a less common disease and is
characterized by bilateral vestibular schwannomas. Vas-
culopathies such as aneurysms, stenoses, and arterio-
venous malformations occur in 0.4% to 6.4% of NF1
patients.4,5 The most common lesions of NF1 vasculopa-
thy involve the renal, aortic, and mesenteric arteries.4
Such lesions have few symptoms but may cause serious
morbidity when disrupted. Three patients with NF1
suffering from ruptured brachial artery have been re-
ported; the outcome was death in two cases and ampu-
tation in one, with no successful repairs.6-8 We report
here a patient with NF1, who underwent resection of a
ruptured brachial artery aneurysm and successful recon-
struction with an autologous great saphenous vein graft.
CASE REPORT
A 53-year-old female with plexiform neurofibromatosis
involving the left side of the chest and left upper limb presented
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1010with sudden severe pain and rapidly progressive swelling around
her left elbow. No history of trauma, intravenous drug abuse,
recent local or systemic infection, or arteritis was reported. Her
medical history was significant for NF1. No risk factors for
atherosclerosis were present. She was not taking any medica-
tions. Therefore, the initial suspicion was acute hemorrhage in a
neurofibroma, which had undergone malignant transformation.
She was in hypovolemic shock with a blood pressure of 70/40
mm Hg. The left radial pulse was not palpable but was detected
by Doppler flow study. Contrast-enhanced dynamic computed
tomography (CT) revealed a massive hematoma and an aneu-
rysmal dilatation above the bifurcation of the brachial artery
(Fig 1, A and B). The patient was hemodynamically stable after
intravenous infusion of lactated Ringer solution; therefore, we
consulted the literature before operating because this was a rare
case. The operation was performed two days after admission
following full surgical preparation.
During surgery, a large hematoma, which infiltrated the
subcutaneous and subfascial spaces of the upper arm, was care-
fully evacuated and the aneurysm was fully exposed. We at-
tempted to expose a relatively normal artery apart from the
ruptured site; however, even 3 cm from the aneurysm, the artery
appeared edematous. Since there was a large area of edematous
change and no distinct boundary between normal and abnormal
arterial appearance, we chose acceptable anastomosing sites
about 3 cm proximal and 3 cm distal from the aneurysm.
Vascular reconstruction was performed by interposition of a
great saphenous vein graft. The cut surface of the brachial artery
showed a markedly edematous and fragile vessel wall, especially
the media and adventitia. Precise meticulous sewing with 7-0
Prolene was necessary for anastomosing the edematous and
fragile brachial artery to the saphenous vein graft. Despite
careful suturing, considerable bleeding from needle holes oc-
curred after reperfusion, which was controlled by a few addi-
tional stitches buttressed with small pieces of vein graft and
application of fibrin glue.
Proliferating spindle cells infiltrated the adventitia of the
aneurysm wall, which were stained positive with S100 immuno-
peroxidase, suggesting their neural origin (Fig 2, A and B).




JOURNAL OF VASCULAR SURGERY
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aneurysm wall (Fig 2, C). These findings suggest that the onset
of aneurysm is due to direct tumor invasion. The histological
Fig 1. A, The subtracted composite view from the com
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the massive hematoma around a ruptured aneurysm (arr
Fig 2. A, Hematoxylin and eosin staining of the aneur
oxidase (reddish brown) staining of the aneurysm wall
positive for S100 protein, indicating a neural origin. C,
intimal proliferation, thinning of the media, or fragmentfindings of the resected vessel adjacent to the anastomotic siteswere very similar to those of the tissue at the aneurysm. No
characteristics of atherosclerosis existed.
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patient could use the limb in the samemanner as before the surgery.
DISCUSSION
The diagnostic criteria for NF1 are met if there are two
or more of the following signs: café-au-lait spots, benign
neurofibromas, freckling in the axilla or groin, optic gli-
oma, Lisch nodules, osseous lesions, and a first-degree
relative with NF1.9 Survival is shorter in patients with NF1
than general population.10 An analysis of United States
death certificates showed that the most common cause of
death is malignant change in neurofibromas followed by
vascular complications.10
The vascular lesions associated with NF1 were first
described in 194411 and the term “NF1 vasculopathy” was
later applied to describe aneurysms, stenoses, arteriovenous
malformations, and fistulas.5 Aneurysms or stenoses of the
renal, aortic, and mesenteric arteries are the most common
lesions.4 The exact incidence of NF1 vasculopathy is diffi-
cult to determine as most lesions may be clinically silent,
but it has been estimated to occur in 0.4% to 6.4% of
patients.4 Despite the low incidence, disrupted NF1 vascu-
lopathy can lead to fatal massive hemorrhage.12,13 Al-
though the true incidence of arterial aneurysms associated
with NF1 is uncertain, arterial aneurysms in the upper
extremity (axillary, brachial, radial artery aneurysm) may be
the least common.5 Three patients withNF1 suffering from
ruptured brachial artery were reported (Table);6-8 two re-
quired resection of the aneurysms and the brachial artery
and vein after ligation of the vessels,6,8 while the third
required a transhumeral amputation after an unsuccessful
attempt to reconstruct a ruptured aneurysm with a vein
graft.7 Thus, there have been no reports on the successful
reconstruction of the ruptured brachial artery in patients
with NF1.
Because of the great fragility of the vascular wall and
difficulty in achieving hemostasis, resulting in severe
hemorrhage, surgical repair of the ruptured aneurysm is
difficult. Some investigators recommend that a ruptured
aneurysm might be better treated by endovascular occlu-
sion than by surgery if the circulation distal to the
aneurysm can be secured by collateral vessels.6 An endo-
vascular procedure for rupture of peripheral aneurysms
with a covered stent was reported.14 However, in this
case, we did not plan this procedure, and, retrospec-
tively, we do not consider it suitable either because of the
extreme fragility of the arterial wall. Soft wire crossing
Table. Cases of ruptured aneurysm of the brachial artery i
Reference studies Age, gender Side
Saitoh (1998)6 28, F L
Tidwell (1998)7 30, F R
Jeong (2008)8 35, F R
Present case 53, F L
F, Female; L, left; R, right.may be safely feasible, but stress on the arterial wallduring stent insertion and the expanding power of the
stent edge during balloon inflation would be likely to
cause arterial injury. Once the endovascular approach
fails, surgical intervention is more difficult.
It is controversial whether routine screening for vas-
cular lesions is indicated in all asymptomatic patients
with NF1 because of its low incidence.15,16 However,
vascular imaging is recommended for those who were
treated for a vascular incidence because cases of multiple
aneurysms in NF1 patients have been reported.15,16
Fortunately, we did not find any additional vascular
abnormalities during postoperative vascular assessment
of our patient.
To the best of our knowledge, this is the first pub-
lished case of successful reconstruction of ruptured bra-
chial aneurysm associated with NF1. Although vessel
reconstruction in this setting is technically demanding
because of the extreme fragility of the vessel wall, pri-
mary prompt repair under full surgical preparation may
be indicated to salvage the ischemic arm and the patient’s
life.
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